Interleukin-3-dependent hematopoietic stem cell lines capable of osteoclast formation in vitro.
Recently we reported that the osteoclast originates from the pluripotent hematopoietic stem cell. However, a detailed analysis of the progenitor and precursor stages of the osteoclast lineage is hard to perform with primary cultures of stem cells. In the present investigation interleukin-3 (IL-3)-dependent multipotent hematopoietic stem cell lines (FDCP-mix), which have many characteristics in common with freshly isolated hematopoietic stem cell lines (FDCP-mix), which have many characteristics in common with freshly isolated hematopoietic stem cells, were assayed for their osteoclast formation capacity. FDCP-mix cell lines A4, C2GM, and 15S were cocultured with periosteum-free 17-day-old fetal metatarsal bones. The effects of culture time, medium composition, and addition of WEHI-3b-conditioned medium (an unpurified IL-3 preparation) on osteoclast formation were studied. 15S cells never differentiated into osteoclasts. Both A4 and C2GM cells were able to generate osteoclasts. Osteoclast formation was visualized by staining for tartrate-resistant acid phosphatase activity and confirmed by 45Ca release assays and electron microscopic studies. Medium supplemented with fetal calf serum clearly supported osteoclast formation from A4 cells better than medium supplemented with cock serum. The difference between fetal calf serum and horse serum is generally less pronounced. C2GM cells formed osteoclasts more readily and, generally, earlier than A4 under all culture conditions. WEHI-3b-conditioned medium addition increased the numbers of osteoclasts and their resorption activity. The coculture of stripped metatarsal bones with FDCP-mix cell lines therefore offers a model system with many possibilities for the study of osteoclastogenesis and its regulation.